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ago [12]; however, the standard 
error is 65,000 years at these 
sample sizes.
The MLS sequence documents 
a greater diversity among 
the European Neandertals 
than previously estimated. In 
particular, the MLS and MEZ 
sequences appear separated 
from a cluster of sequences 
from Germany and Croatia. All 
sequences in the cluster share 
two derived alleles, 16078G 
and 16154C. The analysis of 
Neandertal genetic diversity 
confirms that Neandertals 
were separated from modern 
humans by several fixed mtDNA 
differences. However, their 
internal diversity was rather 
large. Even members of the same 
population, such as FE1 and 
FE2, could differ substantially, 
and haplotypes in geographically 
extreme populations also seem to 
be genetically differentiated. This 
raises questions concerning the 
demographic and evolutionary 
history of Neandertals.
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All studied chimpanzee 
populations use tools, with 
differences in behavioural 
repertoires between populations 
implying significant cultural 
variation, but the only major 
known tool-using behaviour 
that is geographically confined 
to a single contiguous region 
is the absence of nut-cracking 
in all populations east of the 
N’Zo-Sassandra River in Cote 
d’Ivoire [1–4]. Nut-cracking is 
the paradigmatic example of a 
nutritionally high-value, socially 
transmitted tradition and here we 
report that chimpanzees in the 
Ebo forest, Cameroon, more than 
1700 km east of the previously 
proposed riverine ‘information 
barrier’ in Cote d’Ivoire, have 
been observed to crack the hard 
shelled nuts of Coula edulis with 
stones used as hammers, so as 
to access the nutrient-rich seeds. 
This observation challenges the 
existing model of the cultural 
diffusion of nut-cracking 
behaviour [2,3] by implying that 
it has been invented on multiple 
occasions; alternatively, if nut-
cracking is an ancient trait in the 
western chimpanzee populations 
then there have been extinctions 
of the behaviour in areas between 
the N’Zo-Sassandra River and the 
Ebo forest.
The Ebo forest covers almost 
1500 km2 of closed-canopy and 
disturbed moist forest across 
three river valleys and a series of 
steep mountains in south- western 
Cameroon (N 04.36° E 010.23°). 
Sounds of nut-cracking were 
heard for 20 minutes on 
September 2nd 2005 at 09:05h in 
mixed-species forest dominated 
by C. edulis on the brow of a hill. 
Our research team approached 
a partially obscured male 
chimpanzee and subsequently 
saw arm movements and heard 
cracking sounds on a C. edulis 
branch 8 m from the ground for 
Magazine
R6335 minutes at close range (<10 m). 
A female chimpanzee with a  
1–2 year-old infant was 
concurrently heard cracking nuts 
in another C. edulis tree 10 m from 
the first chimpanzee and at least  
5 m from the ground. 
Also in this tree was a 
third mature chimpanzee of 
unknown sex cracking nuts at 
approximately the same height. 
The chimpanzee of unknown 
sex detected the presence of 
observers after 2 minutes and 
fled silently, obscured by foliage, 
immediately followed by the 
female chimpanzee with infant. 
The male chimpanzee continued 
to crack nuts for 3 minutes 
after the others had fled; he 
then noticed one of us and a 
grapefruit- sized quartz stone 
fell from the branch, hit a basalt 
boulder and shattered. The male 
then moved away quickly and 
noiselessly, apparently carrying 
Coula nuts in one hand. The 
ground underneath these trees 
was littered with broken Coula 
shells and quartz stones.
On this occasion, two field 
assistants (ex-hunters from 
different villages) identified the 
sounds as being chimpanzees 
cracking nuts before the 
chimpanzees were observed, 
which at no time made any 
vocalizations. They reported 
that chimpanzees crack Coula 
nuts in different areas of the Ebo 
forest. This was, however, the 
first time either field assistant had 
witnessed chimpanzees cracking 
Coula nuts arboreally. 
The Ebo forest is less than 
100 km north of the Sanaga River, 
proposed as the zoogeographic 
barrier between ‘western’ and 
‘central’ chimpanzee populations 
[5]. The forests of western 
Cameroon are poorly known 
botanically, and the distribution 
of this behaviour within the 
region is currently unknown. 
Nut-cracking has never been 
seen in any ‘central’ or ‘eastern’ 
chimpanzee population despite 
intensive research efforts [6], 
and given the ease with which 
social transmission can be 
demonstrated in captivity [7] it 
raises the interesting question as 
to why this behaviour should be 
absent in wild populations that have access to crackable nut 
species and suitable tools.
This is one of the first 
behavioural observations recorded 
for Pan troglodytes vellerosus, a 
subspecies apparently restricted 
to western Cameroon and 
eastern and southern Nigeria, 
and underlines the importance of 
research to gain an understanding 
of and to preserve the rich array of 
cultures found across chimpanzee 
populations and communities [8], 
our best model for understanding 
the evolution of hominid cultural 
diversity. P.t. vellerosus is the 
most endangered and certainly 
the least studied of the four 
chimpanzee subspecies, with a 
probable population of between 
5,000 and 9,000 remaining 
individuals [9]. 
The Cameroon–Nigerian 
highlands are renowned for their 
high biodiversity, burgeoning 
human population and failing 
conservation policies [10]. The 
Ebo forest is currently under 
gazettement by the Government 
of Cameroon as a National Park. 
It is hoped that anti-poaching 
measures will be implemented 
with this new status to stem 
hunting for chimpanzees and 
other protected species, but 
it is clear that hunting for the 
commercial bushmeat trade is 
presently a major activity in all 
villages surrounding the forest. 
The only current P. t. vellerosus 
research study is situated in 
the forest-savannah mosaic 
habitat of Gashaka Gumti 
National Park, Nigeria [11], where 
religious taboos partly protect 
chimpanzees from the bushmeat 
trade that is devastating many 
other populations in Western 
Equatorial Africa — there is 
currently no long-term research 
program studying this subspecies 
in the moist forest. We hope that 
this finding may help rectify that 
anomaly and afford what is, in 
many cases, the only effective 
conservation protection currently 
available for great apes in the 
region.
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